ABSTRACT. Karyomorophology at the resting nuclei, mitotic prophase and metaphase chromosomes in three species of Dracocepharum were studied. They had commonly the resting nuclei of the complex chromocenter type, the mitotic prophase chromosomes of the proximal type, and the mitotic metaphase chromosomes had 2n=12 for D. peregrinum, 2n=10 for D. nutans and 2n=24 for D. origanoides. These chromosome numbers were verifi ed with the previous reports. 
MATERIALS AND METHODS
Total 11 samples of three Dracocepharum species were collected in four localities in Altai Mountains, Russia and Mongolia, and brought back to Japan (Table 1 ; Fig. 1 ). These plant materials were cultivated in unglazed plantpots in shade place in the experimental garden of Showa Pharmaceutical University. Chromosome observations were used in meristematic cells in freshly growing roottip cells. They were cut off 5-10 mm long and pretreated in 2mM 8-hydroxyquinoline for 4 h at about 20°C, and then fi xed in 45% acetic acid at about 2°C for ten min. Finally, they were macerated in a mixture of 45% acetic acid and 1N hydrochloric acid (1:1) for 20-23 sec at ca. 60°C, and then stained in 2% aceto-orcein for over 30 min at room temperature in a moist chamber with 45% acetic acid. Slide preparations were made by the conventional squash method. The slides were faintly heated under an Classifi cation of chromosome types at the resting nuclei and the mitotic prophase chromosomes followed Tanaka (1971 Tanaka ( , 1977 , and grouping of chromosomes by centromeric positions followed Levan et al. (1964) .
Taxonomical treatments followed Czerepanov (ed., 1995) and Peschkova (1997) .
The voucher specimens were deposited in Funamoto's herbarium in Showa Pharmaceutical University.
RESULTS AND DISCUSSION
Dracocepharum peregrinum L., D. nutans L. and D. origanoides Stephan investigated in this study had common karyomorphological characters; the resting nuclei chromosomes of the complex types that had many chromomeric granules, chromatin blocks and chromocentral small blocks scattered in the whole region (Fig. 2a, d and g); the mitotic prophase chromosomes of the proximal type that had the early condensed segments consisted to the proximal regions of both short and long arms or only the short arm, showing clear condensation transition from the proximal to the distal regions (Fig. 2b , e and h). These resting nuclei and the mitotic prophase chromosomes types are the same types as the other genera (Chelonopsis, Meehania, Salvia, Lycopus and Thymus) in Lamiaceae previously reported by Funamoto (2007) and Funamoto et al. (2000a Funamoto et al. ( , b, 2008 Funamoto et al. ( , 2009 ). The mitotic metaphase chromosomes of three species had commonly small sized chromosomes and gradual decrease in the chromosome length from the longest to the shortest chromosomes, thus formed similar karyotypes to each other expect of chromosome numbers (Table 2, Fig. 3 ).
Dracocepharum peregrinum is distributed in North Kazakhustan, Siberia in Russia, North-West Mongolia and North-West China, and rise on rocky and rubbly southern slopes, talus, pebble beds in steppe belt, in meadowy and desertifi ed steppes, sometimes on rocks and rocky places in alpine belt (Peschkova 1997) . Five plants of this species were collected in two localities on pebble beds in steppe belt in Russia and rocky places in dry steppe in Mongolia, three plants of the species were collected in Russia and two plants were collected in Mongolia, and showed commonly the chromosome numbers of 2n=12 ( Figs. 1 and 2c ; Table 1 ). The chromosome numbers obtained verifi ed the previous reports (Budantzev 1986; Zhukova and Nafanailova 1988) , while another different chromosome numbers of 2n=10-12 were previously reported by Rostovtseva et al. (1981) . This species could be diploid if the basic chromosome number of x=6 was accepted. Chromosome sizes of this species ranged from 2.1-1.4 μm long and total 20.1 μm long and average 1.68 μm long. The chromosome complement of centromeric positions consisted of 2n=12=8m+4sm ( Fig.  3a ; Table 2 ). The largest pairs of chromosomes were submeian-centromeric chromosomes. Small dot-shaped satellites were rarely observed.
Dracocepharum nutans is distributed in East to Middle Europe, Middle Asia, Mongolia and Siberian and Far East Russia, and rise in fl oodplain and forest meadows, steppes, sparse coniferous and birch forests, rocky-rubbly shrubcovered and exposed slopes, sand alluvium, pebble beds, entering high into mountains where it is found in alpine grasslands and subalpine meadows, in dwarf birch scrubs and mountain tundras, quite often as weed in fallow land, plantations, roadsides, industrial dumps and railroad embankments (Peschkova 1997) . Three plants of this species were collected in a locality in subalpine meadows in Altai Republic, Russia, and showed commonly the chromosome number of 2n=10 ( Figs. 1 and 2f ; Table 1 ). This chromosome numbers verifi ed with the previous reports (Vakar and Leshukova 1970; Krogulevich 1976 Krogulevich , 1978 Belaeva and Siplivinsky 1981; Budantzev 1986; Zakirova and Nafanailova 1988; Rudyka 1990; Krasnikov 1991) . This species could be diploid if the basic chromosome number of x=5 was accepted. Chromosome sizes of this species ranged from 2.4-1.5 μm long and total 19.2 μm long and average 1.92 μm long. The chromosome complement of centromeric positions consisted of 2n= 10=8m+2sm ( Fig. 3b ; Table 2 ). The largest chromosome pairs had meian-centromeric chromosomes. Small dot shaped satellites was rarely observed.
Dracocepharum origanoides is distributed in West and Central Siberia in Russia, Middle Asia, Mongolia and China, and rise in subalpine and alpine belts on rocky slopes and talus, nival frasslands, in tundra, dwarf birch thickets, on moraine near glaciers, riverine sand and pebble beds (Peschkova 1997) . Three plants of this species were collected in a locality on subalpine belt on rocky slopes in Altai Republic, Russia, and showed commonly the chromosome numbers of 2n=24 ( Figs. 1 and 2i ; Table  1 ). This chromosome numbers verifi ed with the previous report (Budantzev 1986) , while the other different chromosome numbers of 2n=ca20-22 were reported by Rostovtseva (1977) and 2n=ca10 by Krasnoborov et al. (1980) . Chromosome sizes of this species ranged from 2.5-1.3 μm long and total 46.4 μm long and average 1.94 μm long. The chromosome complement of centromeric positions consisted of 2n=24=14m+10sm ( Fig. 3c ; Table  2 ). The largest chromosome pairs had submeidancentromeric chromosomes. Small dot shaped satellites was rarely observed. This species might be tetraploid with the basic chromosome number of x=6 or amphidiploid with x=12, however, it was diffi cult to decide basic chromosome number clearly in this point, because of different chromosome numbers and chromosome complement in centromeric positions.
Thus, three species of Dracocepharum studied had very similar chromosome characters in the resting and 2) The largest chromosome pairs in D. nutans were median-centrimeric chromosomes, while those of the other two species were submeian-centromeric chromosomes. Dracocepharum had three different major basic chromosome numbers of x=5, 6 and 7, and Budantzev (1986) hypothesized that basic chromosome number of x=6 was the primary number and the basic chromosome numbers of x=5 and 7 were secondary basic numbers lead from x=6. However, the present study did not support Budantzev's hypothesis (1986) . Many more studies are necessary to clarify the basic chromosome number of Dracocepharum.
